Goldschmidt; Hayes and Olmstead; Harris and The purpose of this study was to describe Gilbert; Michaels link between farm programs, the structural The first group relates to production directly characteristics of American agriculture, and (agricultural services, banking and credit, and rural communities. nondurable manufacturing) and the second As policy makers search for solutions to ingroup relates to households (retail trade and come and employment problems in both agriservices). Farm policies which reduce producculture and rural communities, the importance tion but increase net returns cause losses for of understanding and quantifying the effects the first group while benefitting the second of farm policy on rural communities is ingroup. Both groups are made worse off by creased. Empirical research to quantify such farm policies which reduce agricultural prorelationships is particularly important to polduction and the value of output. icy makers when agricultural and macroeconomic policies are being formulated and imple-
$142 million (U.S. Department of Commerce added resulting from a given change in ex1984a). Agricultural production figures for 1984 ogenous demand. In agricultural economics indicate farmers in Terry County produced research, these models are often used to ex-151,800 bales of cotton, 1,256,600 bushels of amine the economic interdependencies among sorghum, and 487,000 bushels of wheat on agricultural sectors and nonagricultural sec-355,000 harvested acres (Texas Field Crop tors of an economy at regional as well as naStatistics). Total agricultural revenue, includtional levels (Heady and Sonka; ing farm program payments, in 1984 was Johnson and Kulshreshtha; Michaels and $50.885 million (Texas County Statistics).
Marousek; Stoeker et al.) . In 1982, the total number of farms in Terry IO models can be incorporated into a linear County was 532 (U.S. Department of Comprogramming framework (Everett and merce 1984b) . Of these, 41 percent had less McCarl; Richardson, . Such a comthan $40,000 in gross sales, 34 percent had bebination adds flexibility to the use of IO modtween $40,000 and $99,999, 20 percent had beels, allowing for capacity constraints and choice tween $100,000 and $249,000, and 5 percent in the pattern of output. Interindustry linkhad sales over $250,000. In terms of area, 36 ages in the economy and the region's external percent of the farms farmed fewer than 500 trade pattern can be incorporated into the LP acres, 28 percent farmed between 500 and 999 model by including the basic balance equations acres, 26 percent farmed between 1,000 and from the IO model as constraints (Henry and 1,999 acres, and 10 percent farmed more than Bowen). The general structure of an LPIO 2,000 acres. However, only 7 percent of the model may be represented, land was in farms of less than 500 acres, with 22 percent in 500-to 999-acre farms, 37 per-
(1) Max/min CX cent in 1,000-to 1,999-acre farms, and 34 per-(2) subject to: DX < R and cent in farms of greater than 2,000 acres.
The dependence of the county economy on (3) (I-A)X 2 Y, agriculture is indicated by the fact that 27 perwhere C is an (1 x n) vector of objective funccent of the employed population was directly tion weights, involved in agriculture, 20 percent as either X is an (n x 1) vector of industry outputs, on-farm proprietors or laborers, with the remaining 7 percent employed in agricultural D is an (m x n) vector of resource input coservices. This compares to a state-wide averefficients, age of less than 5 percent employed in agri-R is an (m x 1) vector of resource limits, culture (U.S. Department of Commerce,n)id matrix 1984a). The county is classified by USDA as a "farming important" county based on farm in-A is an (n x n) technical coefficients matrix, come over the 1980-84 period. and Y is an (n x 1) vector of final demands.
MODEL DESCRIPTION
To analyze the impacts of alternative farm
To account for the interindustry relationpolicies on the economic activity and employships, a closed nonsurvey input-output model ment of Terry County, a model was developed of Terry County was developed. Closed IO which combines linear programming (LP) and models include the household sector as eninput-output (IO) methods. The model is based dogenous rather than as part of final demand on maximizing annual returns above variable (Miller and Blair, p. 25) . In this study, a closed costs in the crops sector of the economy sub-IO procedure was selected in an attempt to ject to structural, policy, and IO balance equaincorporate the linkage between earned farm tion constraints, while measuring the response income and consumption and between conof other sectors to intermediate demand. Outsumption and output. put from the model is used to identify employNonsurvey or partial survey methods faciliment impacts resulting from farm policy tate creation of regional IO models from exchanges.
isting models. A large and inconclusive literaInput-output models are general equilibrium ture exists pertaining to the efficacy of nonmodels based on an accounting of the backsurvey versus survey methods, as well as of ward and forward linkages among sectors in the various nonsurvey methods (Czamanski an economy. IO analysis permits one to calcuand Malizia; Lu; McManamin and Haring; late the change in regional output and value
Miller and Blair, pp. 266-316; Richardson, Schaffer and Chu) . Given the sigand price differences for the various farm sizes. nificant time and financial costs of employing Such differences were identified by Smith in a a survey IO approach and in spite of possible survey of farms in the region and subsequently compromises in accuracy (Schaffer and Chu), used to construct budgets for the various sized the nonsurvey method of simple location quofarms. Column totals for each new agricultural tients (SLQ) (Miller and Blair, p. 296) contained in the technical coefficients matrix, were used through 1986, while projected 29 resource constraints were included to esprices (Knutson et al.) were used for 1987 tablish a realistic starting point for the model through 1990.
regarding: (a) total farmland and program base To incorporate structural differences in agacreages, (b) acres by farm size, (c) irrigated riculture for the county, the agricultural crop land, and (d) conservation reserve acreage. sectors in the TCIO model (irrigated and dryBecause no recursive relationships were deland cotton, irrigated and dryland wheat, and veloped in this study, resource constraints irrigated and dryland sorghum) were each diswere gradually relaxed by one percent over aggregated into four farm sizes. The disagthe study period. While arbitrary, the rate was gregation categories included small farms based on the average annual rate of land trans-(0-499 acres), mid-sized farms (500-999 acres), fers in the region from 1983 to 1986 (Gilliland). large farms (1,000-1,999 acres), and very large Sensitivity analysis on land constraints showed farms (2000+ acres) for each of the crops. This only minor outcome differences up to a rate of procedure increased the number of agricultural ten percent. sectors in the model from six to 24 (i.e., six
Employment levels in the model were calmajor crops with four farm sizes for each). culated using established output-employment The disaggregation involved scaling the eleratios and estimates of sectoral output (Casey, ments in each agricultural column of the techp. 88; Kao, p. 27) . Further details about the nical coefficients matrix by cost of production model are provided by Bowker. 37
POLICIES ANALYZED
feedgrain, and soybean prices at 70 percent of Since the passage of the 1985 Farm Bill, parity in 1988 and at progressively higher numerous proposals to change the farm proprices through 1990 (Table 1) . Export subsigram have been debated by Congress. Mandies are provided to maintain market shares. datory supply controls have been proposed and Marketing certificates are used to prevent analyzed to quantify their ability to enhance excess production from developing. farm incomes while balancing production and
The impacts of these three policies on demand (e.g., Young et al.; Knutson et County model were adjusted annually to reing Office). No studies, however, have evaluflect the acreage set-aside requirements for ated the impacts of such proposals on the ecothe particular farm policy being simulated. nomic activity of rural communities. This omisAll three farm policies were simulated assion occurred in spite of the fact that in 1984, suming a continuation of the current macroroughly 700 of the 2,443 rural counties in the economic environment characterized by high United States depended on farming for at least federal budget deficits and rapid growth in 20 percent of their income and employment the money supply. ' Knutson et al. project that (Green and Carlin) .
under this macroeconomic policy, the annual For the present study, three proposed farm inflation rate will gradually climb to 7 percent policies are analyzed using the Terry County by 1990, real interest rates will climb to 8 per-LPIO model to quantify their impacts on a cent, and real farm asset values and real net rural community. The policies analyzed are a farm income will continue to decline through continuation of the 1985 Farm Bill, a reduc-1990 tion in target prices, and a mandatory supply control program. Details regarding these pro-RESULTS posals are presented below.
The results of the analysis of the Terry * The base policy was a continuation of the County economy are presented in terms of net 1985 Farm Bill which is characterized by dereturns to agriculture, output for each crop dining target prices and loan rates through sector, and output for each noncrop sector sup-1990. Knutson et al. assumed that maximum porting agricultural output. In addition, emacreage set-aside requirements would be imployment levels supported by agriculture unplemented over the planning horizon, and that der the current farm bill and changes in emthe Conservation Reserve Program (CRP) ployment for the two alternatives are comwould enroll 50 million acres (Table 1) .
pared. * Alternative farm policy one was a 25-percent reduction in the target prices of wheat, 1985 Farm Bill cotton, corn, and sorghum for 1988-90 (Table  The results in nominal dollars for a continu-1). All other farm policy variables (loan rates ation of the 1985 Farm Bill are summarized in and set-asides) in the base policy were held Table 2 . Net returns to the crop sector in Terry constant. This alternative was included beCounty diminish steadily from $25.3 million cause of continued interest in cutting target (in 1986) to $14.3 million (in 1990) over the prices to reduce government spending.
course of the 1985 Farm Bill. This is due to a * Alternative farm policy two was implegradual reduction of government price and mentation of a mandatory supply management income supports, particularly the target price program for 1988-90. The policy alternative which decreases 10 percent from 1986 to 1990. was designed to represent the Harkin Bill and
In addition, input prices are projected to rise would support domestic wheat, cotton, annually at the rate assumed equal to the GNP deflator, and set-aside levels remained at 20 drop in noncrop sector output is primarily due to 30 percent (Table 1 ). The estimated drop in to decreased output from the household secnet returns from 1986 to 1990 is about 43 pertor and, to a lesser extent, land entering the cent in nominal dollars and 54 percent in con-CRP. stant 1986 dollars. Estimated gross output by
The noncrop sector most influenced by the crop sector ops about 7 percent in nomichanges in agricultural production and income nal terms, fin$73.7 million in 1986 to $68.4 is the household sector. This sector is enmillion in 19 (Table 2 ). These output figures dogenous and captures wages and profits reinclude all government payments to producsuiting from all sectors and consequent seconers (i.e., deficiency, marketing loan, Findley, dary effects. Over the course of the 1985 Farm and CRP). 2 Bill, household sector output falls 10.7 percent Nominal output from the noncrop sector in from $45.5 million to $40.6 million under the support of agricultural production averages 1985 Farm Bill (Table 2 ). This $5-million de-$70.6 million over the 5-year period (Table 2) . dine is primarily due to decreased net returns The general trend for total nonagricultural in the agricultural sector and thus lower reoutput follows that of the crop sector. This tained earnings for farm families. The retail trend occurs despite the fact that prices in the sector depends heavily on the household secnoncrop sector are assumed to directly follow tor which explains the 7.4 percent decrease in the upward trend of the GNP deflator. The retail sales.
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Output levels appear reasonable given that 1981-85 agricultural output for the county ranged from $51 to $89 million. In 1986, less than 0.5 percent of the county acreage was enrolled in the CRP; however, in 1987, approximately 10 percent of the acreage was enrolled in the CRP (USDA-ASCS). In the model, gross output resulting from CRP participation declines from $2.7 million to $1.9 million due to receiving the cover crop establishment subsidies in 1987 and 1988. Agricultural services experience a 23-ing agricultural production under the 1985 percent increase in nominal output from 1986 Farm Bill scenario averages 431.6 jobs per to 1990; however, in terms of 1986 dollars, the year from 1988 to 1990 (Table 3) . This represector shows no growth ( tor output declines about 7.25 percent, and (Table 3 ). This figure is consistent with data supporting noncrop sector output declines showing a decline in county agricultural emabout 3.88 percent over the 1986-1990 period ployment from 1,497 in 1977 to 1,349 in 1984 (Table 2 ). Households experience a 10.7-(U.S. Department of Commerce, 1984a) . The percent decline in income due primarily to the cotton sector accounts for 88 percent of the 43.5-percent decrease in crop sector net reagricultural workforce. Employment in the turns (Table 2) . noncrop sector resulting from output support- Lower Target Prices hold sector and experiences a 33.3-percent deReducing target prices 25 percent in 1988-90 dine in output for 1988-90. Some important for cotton, wheat, and sorghum results in a noncrop sectors (agricultural services, manularge decrease in crop sector output and net factured nondurables, and banking and credit) returns relative to the 1985 Farm Bill (Table  how smaller decreases in output compared to 4). Physically, crop production is approxithe 1985 Farm Bill scenario (Table 4) . This mately the same as under the 1985 Farm Bill; result is due to these sectors being less afhowever, the value of production declines due fected by decreased net returns than other to lower target prices (deficiency payments).
sectors, in the short run. In the longer run, as Over the 1988-90 period, average crop sector production declines, the output from these secnet returns fall 100.5 percent as total output tors will decline. falls 33.2 percent (Table 4) . Irrigated cotton Reducing target prices for cotton, wheat, and output declines the most (56.6 percent), while sorghum by 25 percent in 1988-90 results in dryland cotton experiences an 8.8-percent demajor employment losses for Terry County. crease in output as more producers shift from Total crop sector employment declines by irrigated to dryland cotton. about 153 jobs or 12.7 percent from the 1985 Under the reduced target price policy, outFarm Bill scenario (Table 3 ). In the noncrop put from the noncrop sector declined relative sector the total employment decline is 106.9 to the 1985 Farm Bill. Households are the most jobs, primarily in agricultural services, retail adversely affected, with a 36.4-percent decline trade, and services. (Table 4 ). The retail sector follows the house- show decreases in average annual output of produced with subsidized cotton exports would 5.9 and 2.2 percent, respectively (Table 4) . reduce the demand for U.S. textiles manufacOther sectors servicing crop production, such tured in several regions of the nation, so the as manufactured nondurables and banking and benefits in Terry County would not transfer credit, show small increases in output. These to all rural areas).
results are primarily due to the fact that most Total output for the crop sector averages of the increase in crop sector output is due to 22.4 percent more than under the 1985 Farm commodity price increases (i.e., value more Bill (Table 4) . This output increase is primarthan volume). Input use by the crop sector ily due to the large increase in prices of agriremains relatively constant and may in fact cultural commodities because planted acreages drop because of increased set-aside acreage. of cotton, wheat, and sorghum decline due to
The household and retail sectors show the most increased set-aside levels ( Table 1 ). The irripositive effects of the Harkin Bill on the non-43 crop sector. Because of the increased net remost affected by farm policy. The first group turns in agriculture and resulting profits to contributes to agricultural production directly. the household sector, households and retail Included in this group are agricultural servtrade show annual percentage output increases ices, banking and credit, and nondurable manu-(28.1 and 23.1 percent, respectively) greater facturing. As agricultural production and value than the overall percentage output increase in of output decline under the 1985 Farm Bill, the crop sector (22.4 percent) (Table 4) . these sectors experience losses of greater proContrary to what might be expected by large portion than other nonagricultural sectors. increases in commodity prices and output unHowever, as long as production continues folder the Harkin Bill, employment in the crop lowing current cultural practices, these secsector is expected to decline by 60.1 jobs (Table  tors should remain economically viable, albeit 3). Most of this decline is attributed to deat a somewhat reduced level of activity. creased output in dryland cotton and increased
The second group of noncrop industries afset-aside levels. The increased profits to the fected to a major degree by farm policy is the crop sector are enough to stimulate an increase household-related sectors, including retail of 39.5 jobs in the noncrop sector relative to trade and services. These sectors are likely to the 1985 Farm Bill. The majority of the new continue their decline over the course of the jobs are projected in the services and retail 1985 Farm Bill. Such a conclusion is based upon sectors. Because of the increased set-asides the fact that as net returns in agriculture fall and only modest increases in crop yields, the sharply, retained income to the household secagricultural services sector is expected to lose tor falls, and household spending is reduced. nine jobs relative to the Baseline (Table 3.) Drastic changes in farm programs are likely to have major impacts on the Terry County SUMMARY AND CONCLUSIONS economy. A sharp reduction in farm program The economic impacts of alternative farm benefits, like a 25-percent drop in target prices, policies on farm income, prices, and governwould be felt by all sectors. Declining crop ment costs were analyzed extensively prior to production, value of production, and net repassing the 1985 Farm Bill. However, little or turns would be accompanied by declines in outno analysis of farm policy impacts on rural put from sectors providing inputs to agriculcommunities was completed prior to passing ture and by sectors closely related to the the 1985 Farm Bill. The purpose of this study household sector. Conversely, a sharp rise in was to describe a model for evaluating the program benefits exemplified by the Harkin impacts of alternative farm policies on rural Bill would render concentrated benefits. The communities and demonstrate its capabilities significant increase in net returns in the crop by analyzing the impacts of alternative farm production sector would enhance activity for policies on a rural community in Texas.
households, retail trade, and services. The conAn LPIO model was developed for Terry trols on the quantity of production in the County, Texas. The model maximizes annual Harkin Bill, on the other hand, negatively imreturns above variable costs in the crops secpact production-related industries. tor of the economy subject to structural, pol-
The results presented here for Terry County icy, and IO balance equation constraints, while may not be directly applicable to other rural measuring the response of other sectors to counties in the United States. Much depends intermediate demand. Output from the model upon whether the crops in a given county are is used to quantify employment impacts due heavily supported by farm programs and to farm policy changes.
whether the structural linkages in the econThe three farm policies evaluated with the omy embodied in the IO constraints are simiTerry County LPIO model are continuing the lar. If such conditions are met, then the im-1985 Farm Bill, reducing target prices, and pacts of farm program changes predicted for introducing a mandatory supply control proTerry County in this study should be repregram. The lower target price scenario assumed sentative. The analysis of the Terry County 25-percent lower target prices for three years.
economy indicates that rural communities with The mandatory supply control assumed that large agricultural bases have a legitimate target prices were replaced by support prices interest in farm policy decisions and that polset at 70 percent of parity and that one-third icy makers should explicitly consider the imof acreage was idled (i.e., the Harkin Bill).
pacts of farm policy on rural communities. Results of the model indicated that in the noncrop sector, two groups of industries are
